There is an ongoing need to improve animal models for investigating human behavior and its biological underpinnings. The domestic dog (Canis familiaris) is a promising model in cognitive neuroscience. However, before it can contribute to advances in this field in a comparative, reliable, and valid manner, several methodological issues warrant attention. We review recent non-invasive canine neuroscience studies, primarily focusing on (i) variability among dogs and between dogs and humans in cranial characteristics, and (ii) generalizability across dog and dog-human studies. We argue not for methodological uniformity but for functional comparability between methods, experimental designs, and neural responses. We conclude that the dog may become an innovative and unique model in comparative neuroscience, complementing more traditional models.
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Animal Models in Comparative Neuroscience
Animal model research is grounded in the idea that animals share behavioral, physiological, and other characteristics with humans. One benefit of such research is increased understanding of phenomena that cannot be directly studied in humans or without cross-species comparison. Neuroscience research into sociocognition has been extended from traditional primate and rodent models to the domestic dog -an alternative and complementary model that permits non-invasive measurement of behavior and its neural correlates. Recently, there has been an increase in canine neuroscience studies, necessitating establishment of methodological guidelines that ensure scientific rigor. To this end, complementing available reviews that are heavily [1] or solely [2] focused on available fMRI findings from a conceptual perspective [1,2], we review the non-invasive canine neuroscience literature, focusing on methodology and experimental design. Primarily guided by principles of comparative anatomy, we highlight the advantages and remaining challenges of employing the dog as a model for comparative cognitive neuroscience.
We begin with an overview of animal models of human behavior, then narrow our focus onto neuroscience. Primarily focusing on non-invasive canine fMRI and electroencephalography (EEG) research, we evaluate the domestic dog as a model for comparative neuroscience in light of central considerations regarding within-and between-species variability, in particular in cranial characteristics, and the degree to which these potentiate the advantages and disadvantages for the dog as an animal model -and, in case of disadvantages, whether solutions addressing these have or have not been developed.
Animal Models for Comparative Cognitive Neuroscience
A goal of comparative research is to establish principles of proximate and ultimate causation (see Glossary) via between-species comparisons and the study of individual organisms.
Trends
A shared social environment with humans, cooperativeness, trainability, and advances in awake and non-invasive measurement of neural processes make the domestic dog a promising model of human neurocognition, one that complements traditional models.
For the dog to contribute to comparative neuroscience in a relevantly comparative, reliable, and valid manner, methods that allow functional comparability to human methods are crucial.
Differences between breeds and species as well as between the designs of canine and human studies confer both methodological advantages and disadvantages.
Dogs permit examination not only of a range of sociocognitive skills that share key behavioral and functional characteristics with those of human, but also of the within-species (i) relationship between brain structure and function, (ii) the effects thereof on neurocognition, (iii) within-subject temporal stability of neural measures, and (iv) correspondence of neural correlates with performance across social, emotional, and cognitive paradigms.
